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Abstract 



PURPOSE:To provide a data processing system 
for multi-CPU system which enables each CPU to 
access a shared ROM with a simple constitution 
by effectively using the internal memory of the 
CPU. 

CONSTITUTIONS flip flop 6 sets a second CPU 
1 b to the operation stop state at the time or the 
start or the system, namely, power-on and resets 
this operation stop state after the end of access 
to a ROM 3 from a first CPU 1a. A selector circuit 
4 selects the address outputted from the first 
CPU 1a as the address of the ROM 3 at the time 
of the start of the system. An output switching 
circuit 5 transfers the program outputted from the 
ROM 3 to the first CPU 1a. The first CPU 1a 
loads the program outputted from the ROM 3 to 
an internal RAM 2a. Meanwhile, the flip flop 6 
resets the operation stop state of the second 
CPU 1b when the load processing of the first 
CPU 1a is terminated. The second CPU 1b 
outputs the address to access the program from 
the ROM 3. 
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(57) [M#JJ 

ht> SlCPUla^ROM3l:MT^7^tX^ 

@&4te. vx-^A^sft^icmi cpu i a^e>ai^ 

2tl/c7 Fl/X£ROM3CD7 H V7s L ITlRtS. 

£SB1 CPU1 afcCST***. S1CPU1 ateftg&R 
AM 2 alCROM3rt>Sffl*Sftfc:/O^A£D--K 
T5o 7U7^O7^6liSlCPUla0O 
-FfflSjWfcT-r**:, Sg2 CPU 1 b(7DEb^f?±#EB 
^ijtyhtl). 312 CPU 1 b\Z7 Kl/X£ffl2jL 
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(2) 

1 

irnxm i ] as^Tx-^aasawrr** i r« 

->X ^ A 0) iBttttK: WEB 2 0r-^ ffiJl&B ftBffff 

jtRiwyhu mess i o^-^nmrnKommz 

» i o^-^jaasiBoy^-fexftfp&Sff i 
nftmz, mb**u™c»*'**b*2<bx-*» 

Wi2miX^2 05 ; -^fflSSB<D^n-€ ! n{CT^-fe 20 
~> X t" A <Z>igI!!l$ KME* 2 CO-X" * «IS*B 

* u £ * nfc HatB^n y ^ a «mrG« i ^ 

(Dx-^fflSKBOrtBM^U ^aicn- 1 <& 

Tf-feXHHP^afc. 

n^(C, WB^ ;: E:U^g:^T^)«rfBm2C0^-^«l ; 
JIgBCD7?izXt!]f££^fT2i2:T, ME*^U#a^ 

s a * $ nfc mi a ^ a ^ 9 a £ mess 2 0 ^ iass 

«:1$mi:-r^5 i -^MSv'X^A. 

3 ] UTx-^jas^r^fTT^m 1 ms 

ote& 1 2 Or-^^lgW^n^nCT^t 

ikttilctyhU ME*10T-?»i8W»E^ 
^ U ^Slc»"TS7 ^-feX^JftTUfeaicffirE^ 2 cox 

SdfB^^'J^acD7^*feX^lC. mJEffl 1 2 



!ftBB¥8-5 5 0 9 7 

2 

^$n^«9E7 r ny^A^ME^lR^2(7)x-^ffl 

ttE5/X7A0)fiW»lC« HE7HI/X»R¥8i:J:0 
WE?*! 1 Or-?«lM* &ffl*Snfc7 H UX£§ 

jRUTitE^tufS^^txi/, HE^^eu^a* 

6ffl*sn&WE^ciif5A*WBffl*«IWafcJ:0 

aicn- H-rsjB 1 ©7**x*»wf at. 

WEU-ty HWW^aiciOISffffjtttMIISU-fey H£ 
tlfc'&\Z, fttrETKl/XS«#atC<tOSftE^2CDT ? ~ 

^ffl3iKfi*^a*snfc7 pux*a«LTittE^^ 

E^D y 9 A ft«Em*«IW*a«C 0 MESS 2 0>-r- 

* fflagfi k mm-r 5 g§ 2 o 7 ^ x fflw^a t * jus 
L^-ch^aSch-r^^-^^i/x^Ao 

^(d^-^jmhsb&wu iESlWr-^ilS 
iftEJUo^-^fflnKB^y^-fe^snT, WE»i 

&^2<7)^T ; -^ffliiKBlC^T^^^D^9A^ 
«rtftUTVi<5^*U ^Wt£. 

ntimm 1 ox-^aa^Boww^je^TWE* 2 cox 
-*»3igBrt<fiftLfc£*fc. iE^2of-^sni 

81©7^-feX!l*l:*i;tWE!S 1 co^-^ffiSSB 
^WE^^U^a^ST^-feXL/fcHE^o^^ASIS 
EfB2©7 J -^fflfflKB^a*-r*7^1rXM»^aa: 

5 ] n^x^-^mm^mn -t *tis 1 Rtf 

jB2©x-*fflJS«B*#U MESlOr-^ffllS 

nao it&ESf! 2 cox-^ fflaKB^ftfP^ww^ ti* 

ME*l o^-^fflSSBJCckOK^nsWiftft^liF 

g3E»l<Ox-^ffl31KB^7^irX$nT, SSE^l 
Rtf»2©*x-^»31K«lc»«'r*#yny9A* 

fjrtftLT^s^^u^at. 

m 2 COx-^S0 : ^B«i:CDWT7 H l/Xi3ctt/^-^CD 

£«£H?fT£x- * i£i£^a t , 

MEtB 1 o^-^fflaSB^MWlcjSUTItrE^ a y ^ 

«<&^a^ e«»snssaE«if^^ a ^ ^ ic^ctmb 
g^a&a^TKrE*2<D5 ; -^ffi3i»B^6«»&sn 

fc7 H UXfc«oTl9E* 1 Of-*ftI«l*WE^ 
t>J*8*679tXU C07^-feX*nfcHaE^n 

^^A^WEx-^e^a^iii:rWEm2co5 :! --^ 
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3 

mm g b \z m -n r * 7 * -t x mm * a £ * ft a u ^ t 

ikttBfc-fey ht*Xfy^i. 

^*X*IITUfc*fcltEJB2<05 s --^ffl««BOBiff 
ffla^B^T^-feX»fP**ffbT, me^u^s* 

BfcesiT^x^yy^^^^^-tsr^at-r*^^ ^ 

U7^-feX;£ft. 
[5E93^S«fflfcSl9i] 
[0 0 0 1] 

x^aich-t*. 

[0 0 0 2] 

gfi^Kte, *»©v-f ^n^n-fey* (CPU) 

[0 0 0 3] :(D«k^i'>XfATH iS«T«2<@CD 
CPU^Wt^SS^ROM (read only 
memory) /)^^D^A (Y^^n^Dm) 

^^^ffLTC'^o ROMlCte, »^ft^l:^oT 

ee prom (t«««*^PROM) m&&mz 

x [0 0 0 4] (hC^T, ftCPUK#fcLT«SW>RO 
M&«tt*#SC-Cra:, ROM©fiStftROMI:ffllT 

[0 0 0 5] YJl/fCPUJSl:^^^ & 

C P Urt* 1 ffiCDROM£^LT7^izXT£&ftj£ 1 ll 

^7 p n^^A^*fflOROM^^7^-feX*r^)S5lC> & 50 



1*^8- 5 5 0 9 7 

[0 0 0 6] 

mvufiM&iy&ot-rzmEi ^cpu^t 

«LftROMt«fflt5Ctl:«tD, '>XfA(D3Xh 

oM*»cpu3&«ft=rrsaE*»scT?tt» 

[0 0 0 7] CPU^W^U^ 
R O M £ 7 £ Xt £ CI <h#T # § C P U^SO 

^-^ja^x^A^a^r^iiticfcSo 

[0 0 0 8] 

^sas^^fr-r^m i atf jb 2 ocpummf 

CPU^^X-^ffiS^XT-AtCfe^T, ftCPU^ 
^JBOROM^T^-feXU -^n^tlO^D A£7 

^XxA(OB»KpK!B2(DCPU&»fPf?±«»lC 

■feyhU fBi©CPU<z>M!B»c«;i;T-toiSfPff±tt 
■fcU-fey h-T^Uiru/ h««¥S. |gl<DCPUtf>7 
^Xftf££^fr2-ti:£SI 1 07^-kX®ffil^ia:43 £Zt 
^2©CPU07m«J^fT$t^2^7^t 
XMIPfaftfATV^. 
[0 0 0 9] 

T^^xXfAWgft^lC, JB2<0CPU£»«M?±tt 
m\Z"tyhV, f§lCDCPU#ROMlC*rr£>7^-feX 
fcHSTLfc^lcSI 2(DCP U©»fPff JhttUB* U -fey h 
-r^>o *l©7***IMil*Rtt* '>XfA©8iW: 
R O M i Z M T £ SS 1 <£> C P U <D 7 2 -fe X 8* f£ £ ^ ff £ * 
T, ROM^^m^^tX^^n^^A^miCOCPUO 
rtgBRAMlCn-Hi-^o »2<D7^XfH»^R«. 
ROM«C*fTS»2«)CPUa)7^"feX»fP**ff$1i- 
T, ROMs&^ffl*Sn^Oif7A*»2©CPUi: 
filT^o ClO.tittKlrtfcAD, «10CPU0rt« 
RAMfc*»te?MBU ^yXfA©g|)^t:I2(D 
C P U &mftW±ft&lz-? Z> U ir y MSWfMafc**: 0 , 
«»^ww^s-r^^<t^<, &CPUtf£S(CROM 
S7^txi/T^nfno^nif7A&s«j:t^ 

So 

[0 0 10] 

S*«ilS^t^n7^B, H2ttH*J6«Ov J — 9 
fflJlv'X^AOAffWM^^T^Dy^H, 13 31*1*1 

fg 2 <^|ISB«(C«^Sx-^ffi^'>XxA<7)£S5«r*-r 
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5 

m i (D^mmo^mmm *->xtaii mi\z^ 

T£?IZ. 2i©»lCPUlaiSS2CPUlbSf 
T^v^^c PU^riC^vx^AT^-So &cpui 

a, lbll ^ft^ftWSBRAMSWU ROM3#>6 
T^-feXLfcT'D^A (T>f^D/D^7A) £n — 

[0011] ROM3H SCPUla, lb(D#m* 

X2KI£2$HSIU «*.JiTtt7FUXffllB (TffixU 
7£#f*) 3 alcttCPUl al:»J6t5^a^7A 
**MU ±tt7FUXfflB ChttxUTMW*) 3 
blcteCPU l bK#jrr*:/n^A&*HHUT^ 

[0 0 12] S^IC, *y7fAH -fcU^HBM, 
ttl*«HIIiB 5 * J:tf7 U y ^7 □ y ^6 S»t5. ir 
l/^^0B4H SCPUla, lb©7HUX/U7 
a, 7bC^LTi5D, SCPUla, 1 b*6ffl» 
2n^7 H l/X A 0 - AN<7)— ;*f£atRbT£ti;?jT£o a? 

tB^^jsiiHi^5^ ROM3^e»iii^$nfcT- 37 m 

*ffiWTiiyn^7A) D 0 — DN£r, §CPUla, 
1 btC}&l££ttfc^-*AX8 a, 8 bO-*i:UAT 

[0 0 13] 7U»y7 r 7P7^6{t H2CPU1 bO 

5/ h« J f'SJCA*SnS«iRON«^PWfC±0ai2 C 
PUlbS»MJtttil:tyh«. Sfc, 7U7^ 
7D-;^6lt 'Jty hJITRI^^nS'Jty hfi 
^RElCctO. S2CPUlb^M«MUt^ 59 
h-T^o 'J-fetyh^RE^ CPUla0M#-b 

(as i (Dnmm&Mtfttoma.) *->xtah 

HI2 2 ICtkT^?!;:, SCPUla, lb^^ffi^^tl 
57H1/XA0-AN<D*T, T&7KUX («^.tfA 
0-A7) ^77ft^)77f0KlOa, 10b*5£ 
tf_b&7FWX («tL«A8-AN) OB*SiHHt5 
3Xf - h/t* ^tIeJ&I 1 a, 1 1 b^iiTV^o 
[0 0 14] 5:y^[el»l 0 a, 10bH SCPU1 
a, lb07-^/U8a, 8 b (C}glK2 *1T*5 0 > 7 40 

1/^^08411 §CPU1 a, lb^6ffl*$tlfcT 
&7 K!/XO-*SROM3(OTtt7 Kl/^tbt»5l 
"T*. 3Xr-hA777llI»l 1 a, libit 7'J 
7^707^6 (^ttl^d^Cct 0 SJi$ tit, ftCPU 
la, 1 b3&^tli*Snfc±ffi7FI/X©-^ROM 
3 <Z>±ft7 F U X t ITiSt^, 
[0 0 15] m*«J*IaIK5tt, ROM3rt*sairtStt 
tz^atfyl* (f-^DO-DN) &CPUla, 
lbl:g^$nfcr-^/U8a, 8 b £>—;££ S«L 50 



#BB¥8- 5 5 0 9 7 

fcHONffiff PWtt, «*«->AT-AICKtt6nT^* 
[0 0 16] ^^7D^y6CD-triy MCcfcO, S2 

cpui btt»fpffih«»3"fey (x^^ys 

2) . BP*. «B0»Afc«fcO. S1CPU1 atm2 
CPU1 btt«fcfi»-r«««, S2CPUlb«7U7 

[0017] glCPUlalt ROM3$rT^irX-r 
Z>fc*b<D7 HI/XA0 -AN^tiU^J-r^o -feU^SM 
tt, SfSlCPUl a*6ffl*8nfc7HUXA0-AN 
^IKb, ROM3£7^irXT££:*6cD7Kl/X<hL 

rm^j-r* (Xf7^s3) o 

[0 0 18] ^«:MtC«ia2^*rJ:3«C, Si CPU 
1 a^SBJ*$nfc7Hl/XA0-AN©tT, TS7 
Hl^Att^y^lHlBl 0 aiC77f^nw^ 
±&7KkXte3X^~hA'y:7y[Hl&l 1 atcai^$ 

nr^£o -ti/^^i°iK4tt iy^^D^^6com 

CPU1 a^ecDT&THl^X^ttl^-r^o — Jj, 3X 
7^— bAy^TlnlRl 1 alt 7»J ^y^a^^6oai 
^jg^l:a»$nT, ilCPUla^^±S7Hl/ 

x^m^f^o S2cpu i btt»f^ff±« 

S8t$»0, t ^ 3 Xf - h 7 70S 1 1 b 

[0019] rom3H sicpui a^^m^^n 

Ac7 HkXAO -AN<h7 HUAttWW^AHCJ: t). 
TttxU73 al:*Kl$tlfc^P^7A*7^tX*n 
Tffi^TS (XT7^S4) „ ffl*»»l5lB5tt> 7U 

snfe^oy^A^f-^/us atca^*r^o sic 

PUUH f-^/U8 a^rjlCTA^bfcyn^^ 
A^WRAM2 a (X^y^S 5) c £ 

tl£M+ SI CPU 1 alt ^RAM2aCD-K5 

z>ct\zuz> 0 ftftWicit Sicpuia 

It ROM3S7mtT : PftTttX»J73al:»» 
$nti^^ -S/wl^ny^A&SlfrU ^co^fr(C 
iOTttX'J7 3 alCfcttSnTViS^^ny^A 
£7^-feXbTF*3g?RAM2 a (CD- F1"*««S*fr 

[0020] SlCPUlatt fi«RAM2 aK:/n 
AT* Uf^^S 60YES) . ^(OUt^MI^R 
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7 

EfCctO^U y7yuy76tf*)±y S2CPU 

i b\mft&±vt&* i )-ty h^nteat^ (x-^y 

yS7) o 

[0 0 2 1] l^ot, »2CPUlbft 
UlatH*!:, ROM3*7?tXLT±ttXU73 
bCftlBSnfc^D^A^ «Atfrt«RAM2 bfc 

HJ&l 0 b SftfcTttT F UXftWiUTffl* 

•TS. 9y*-|Hl»l 0 blcte, »2CPUlb^6Hl* 

-^5/77@BllaH ffl*tfit<0ttIB (/vf-f> 
fcf-^>X«flg) 3Xf-hny77lH 
Kl lbH S2CPU1 b^5©±tt7HkX&ffl» 

-r^o ifc^t, S2CPuib*^ta*$nfe7K 

1/XA0-AN*, ROM3*7^tXt5fc«)«)7K 

[0 0 2 3] cntC^CK JB2CPU1 bttR0M3O 

C^tCftS (Xt7^S9) o IP^> ROM3H m2 
CPU 1 b^6ffl*aftfc7Hl/7A0-ANt7HU 

□ ^7A^7^tX$nttti^o tH*^«lHj&5 
tt> 7'Jy^7Dy^60iJtyM:ffiot, ROM3 
^6ffl*sn)t^ay5A&f-^AX 8 bdffi^j-r 
^2CPUlbH T-^/U8bSlCTA*l 

2CPUlbH ROM3A^7mi/fc^ay7A 
^fbfeftdRAM 2 b fcn— Hf*iM«ifc^. 

[0 0 2 4] ^<D£o\Zl,X. S1CPUUH 
©ROM3d^i&S^ny7A&7^tXLT, f*3SP 
RAM2 atCD— H-T^o u0O- H Lfcyn^7AS 
mfr*tZ>ChlZ£0, mi CPU 1 att»#l(rfeT*S 

*»HfP»fls«*fT"r* (xf7^s i o) . m 

2CPUlblt jE»RflCtt, mi CPU 1 aCD7^-fe 
XUfP^HT-TSST, »fW±tt*T**. Ml CP 
Ulat:iOa«nT, :olfffjkttitf'Jtyh 
»2CPUlbliROM3^WS^n^ 
7A£T^XT£££:l;:fc5<, co^ny^ A£Hf? 

t^^tcio, m2 cpu i b t>M^inrr&£&a 

S2CPUlb^I«0<j;^i:, f-W8bt7H 
l/7yU7bl:J;0ROM3t»a!U SlCPUla 
^2 CPU 1 b<h&J^Lfc«j£T&£o mi CPU 1 
afcL r-WX8a, 7FUX/\'X7 a&£Zfzi>h 
P— JU«#«*«JB2 CPU 1 b<&t&fflAfflrt#--MtS 

^$nt, m2cpu 1 b^co^-^teit^ff-r^o 

[0 0 2 5] *2®*ttfl0ttft>*, mi CPU 1 a 
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te, m2 CPU 1 b£^UTffl&«ICROM3£7^1r 
Xt5, 2Z\Z. SlCPUlali *2CPUlb^ 

e,^0 7^/^xcp$«»$nt, iWDy^w 

[0 0 2 6] #tC, 0 5 0M^>^f-h^Il/ 

t, *2<D*««©»fp«R«i-r*. m^SA^ 

Kte, S2CPUlb(l M^(D^o\Z. 7KU-XA0 
-AN^{li^ltROM3^7^tXt§« fip-fe, 7H 
10 UXA0 -ANtTHPXWfP«^AHJC<fcO, ROM 
30±fiX'J73 bJCftiW^nfc^n^^^^T^irX 
It, S2CPUlb^D^7A^fTt^o £<0<h 
S2GPUlb«7^tXLf^D^7AMR 
AM2 blCD-Hltfe^K 
[0 0 2 7] SlCPUlaH m2CPUlb^6^ 

□ y^/^xcpmsn*^ »ffff±©tt!BT 
ep*>, «msxi»^tt. mi cpui anftfpf? 

ih^T^^o i2CPUlb(^^J!lI^7n 
fc, »lCPUlal:»lODy^XCP*«l6 
a? IT, S 1 C P U 1 a $g»$ tt^D ^7 A(QP - H 
jaS^^r?**. S2CPUlb(l 051: 

^-T<t^(C, SWD-^/UXCP 1 i:»LT»HL 
f^P7^/^XCP 2£«*&LT, miCPUla<& 

[0 0 2 8] SlCPUlafigftt*^ 7h>X7 
7^^-^HfALES:Hi*l/, CCOfi^tcffoT 
7 H l/X A 0 - AN=£7 H l/X/U 7 a Cttl^n, m 
2CPUlbll ft*»ALE*A*U ^0i^ALE 
<Z>5£5T**DI$fc7 Hl/X/U 7 a COT Hl/XAO-A 

[0 0 2 9] *2CPUlblt SlCPUla^effl 
^$nfc7Hl/XA0-ANIC<t*3ROM3$:7^tX 
U u^TiJTfixU7 3 aJC»«fl^nx^^^a^^ 
A^^tliTc 12CPUlbH H 5 fC^Ti 5 fC, m 
1 CPU 1 a SIM WW "L" U -H«* 

RD^^n^i:, ROM3j5^aiiltfcf-^ C/ 
D^7A) ^f-^AXSaCfflM^o I2CPU1 
bli, U-KB^RD(OHi*Siau UJ*3W»jhfctt 
^i^~^m^$:f?±-r^o &*5, *2CPUlbtt, 
40 I/x^fi^RDY^m*T^Ci:lC^D, miCPUl 

[0 0 3 0] ZLCD£o\ZLT. SlCPUlaH %2 

cpuibo«w:±ottaiff*ttT, S2cpui 

b £^LTROM3fr£7^irXUfc:/n^A£A;>J 
U F^p^R AM 2 alcn—KT*. mi CPU 1 a^T" 
D?7A«)D-H&»7nt, g2CPUlbl^P 
7^/^PXCP(0^lt^IL/T, «A«l*^ny 
^/^XCPlSftftn. SP*>, SlCPUla^ 

mmfewmiz&ftZitz. z.n\z&o, micpuia 

50 \t, rt»RAM2 al:D-Klfc^ny7A^ai:J: 
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[0 0 3 1] 

[01] *S!M(Dmi(D^iS0ijf-^t)^^-^«ts~>x 



10 



10 



[0 5] JB2©*«i«!o»fPftRMT*fc«6<D^-f5> 
la, lb-CPU, 2 a, 2 b-ftg&RAM, 3-R 



[01] 



1 a> 



ff 1 C P U 



RAM 
?Ta 



A 0 — AN 



8 a 



DO-DN 



— ► A L 



O R l 



6^ 



lb* 



O R 

S 



•r-9'<X 8 a 



y-*><*8 b 



^7 a 



«- PW 



12 CPU 



RAM 

T 2b 



STOP 



A 0 — AN 



8 b 



DO-ON 



AH 



vTb T~ 
4 





tb 




to ft 


H tt 


J 3 



AL 
AH - 



ROM 



3 a 



DO-DN 



3 b 



[04] 



1a> 




b> 






< 3 




CLK 


ALE 












RD 












n i c p u 


RDY 


* 2 C P U 


D 0-D7 










D 0 -DN 


J R A M J 




8b 


ROM 






R A M 1 


< 

8 a 

AO-AN 


AO-AN 








*2a 




<> 

T b 










<> 

T a 




A 


e 
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(7) 



[H2] 



1 a> 



CPU 
I RAM 

*7a 



8 a 



:10 a 



AL 



RE 

*— • R Q 



PW« 



R O 
S 



- 7 a 



CPU 



| RAM 
STOP *2b 



8b 



Tb 



1 a 



n « 



*1 0 b 



9?f 



: 1 I b 



^ a m 



ROM 



AL 
AH 



[03] 





-o 






as o n 


> 






S2CPU *f?lttt®IC 




5 s 3 


si cpu^€»ai*$nfc 
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